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Wanassanun Ojaka 2013: Dyes Removal in Textile Wastewater by Using Coffee
Endocarp Residual in Mixed with Soil as Growing Materails for Umbrella and Cattail
Plants. Master of Science (Environmental Science), Major Field: Environmental
Science, Department of Environmental Science. Thesis Advisor: Associate Professor

Nipon Tungkananuruk, Ph.D. 79 pages.

The objective of this research was to study the feasibility of using coffee endocarp
residual and macadamia shell from Doi Tung Development Project to remove dyes from textile
factory wastewater. Batch experiments were performed to investigate the suitable condition for
removal of 9 dyes (Super Black G, Turquoise H-GN, Yellow LS-4G, Yellow LS-R-01, Orange
LS-BR, Navy LS-G, Red LS-B, Blue LS-3R and Br.Blue LS-G). The results showed that at the
suitable condition (9 gram of coffee endocarp residual 100 mL of 20 ppm of synthetic wastewater
pH 7 and contact time 3 hr.) of the dried and charcoal adsorbents from coffee endocarp residual
63.68% and 67.98% dye removal in the synthetic wastewater respectively. The adsorption mechanism
of both dried coffee endocarp and charcoal were residual conformed to the langmair adsorption
isotherm. The continuous flow experiment was performed by using glass column size 5.8 x 37 cm
that containing with gravel 7 cm., fine sand 3 c¢m, coarse sand 2 cm and mixing of dried coffee
endocarp residual and soil at 1:6. The removal percentages of adsorbents was obtained at 98.26 %
from synthesis waste water and 78.73 % for Doi Tung textile factory effluent respectively. In
addition, the constructed wetlands system of the King’s Royally was reproduced by the filtrated
lysimeter technique. The experiment was carried out by using the square plastic tank with size
51x51x54 cm that packing with growing material layers as the continuous flow experiment with
growing Cyperus Corymbosus Rottb and Typha Angustifolia, and the synthetic wastewater was
treated at contact time 3 hours. The results demonstrated that 98.19 % (for Cyperus Corymbosus

Rottb ) and 99.56 % (for Typha Angustifolia) of dyes were removed.

Student’s signature Thesis Advisor’s signature
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BOD (Tl Tod) = Biochemical Oxygen Demand
(mmﬁ’mmmaﬂcmummm‘mTﬂm‘ﬁmwam‘w)
COD @Iﬁla) = Chemical Oxygen Demand

Y a % & axy =\
(mmmmmiaaﬂcmummumﬂﬂﬂnmqmu)

pH (#it0v) = Manudlunsa-1ud

2 4 y
TDS = Total Dissolved Solids (mauwﬁwmmmazmﬂm)
TS = Total solids (VOILYINIHNA)

< 37
TSS = Total suspended solids (VDILUILVIUADYINIVINA)
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aseeand 1 lolmmeumsiiaddouvesnliennzanunlen
Pnadigady
o Co C V(L) q 1/q 1/C log q log C
(n31)
1 20 3347 0010 167 0.600 0299 0221  0.525
2 20 3.093 0010 085 1.183 0323  -0.073  0.490
3 20 2913 0010 057 1756 0343 -0.244  0.464
4 20 2680 0010 043 2309 0373  -0364  0.428
5 20 2500 0010 035 2857 0400 -0.456  0.398
6 20 218  0.010 030 3368 0457  -0.527  0.340
7 20 1997 0010 026 3.888  0.501  -0.590  0.300
8 20 1941 0010 023 4430 0515 -0.646  0.288
9 20 1771 0.010 020 4937 0565 -0.693  0.248
10 20 1.639 0010 0.18 5446 0610 -0.736 0215
11 20 1.546 0010 0.17 5961  0.647  -0.775  0.189
12 20 1498 0010 0.15 648  0.668 -0.812  0.176
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Y3nanigadiy
. Co C V(L) q 1/q 1/C log q log C
(P3N)
1 20 2.942 0.10 1.71 0.586 0.340 0.232 0.469
2 20 2.681 0.10 0.87 1.155 0.373 -0.063 0.428
3 20 2.391 0.10 0.59 1.704 0.418 -0.231 0.379
4 20 2.075 0.10 0.45 2.232 0.482 -0.349 0.317
5 20 1.890 0.10 0.36 2.761 0.529 -0.441 0.276
6 20 1.724 0.10 0.30 3.283 0.580 -0.516 0.237
7 20 1.561 0.10 0.26 3.796 0.641 -0.579 0.193
8 20 1.451 0.10 0.23 4313 0.689 -0.635 0.162
9 20 1.405 0.10 0.21 4.840 0.712 -0.685 0.148
10 20 1.358 0.10 0.19 5.364 0.736 -0.730 0.133
11 20 1.317 0.10 0.17 5.888 0.759 -0.770 0.120
12 20 1.300 0.10 0.16 6.417 0.769 -0.807 0.114
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Panadigadu Sogazmamanadonde Sosazmsmidnadond e
(M3%) nldennzaimuweu munldennzarnu
1 7.28 10.62
2 12.44 17.98
3 18.90 26.42
4 23.84 35.48
5 32.72 40.94
6 37.94 45.64
7 39.42 50.36
8 44.38 53.52
9 48.00 54.82
10 49.38 56.14
1 50.66 57.34
12 52.00 58.52
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a1
Y o W AY Y Y o W AY Y
- SeuazMINIdNALIONAIL SeaazNINIdNaLIdNA L
oY ) D a
nlasnnzamuneu anulasnnzanmunl
5 51.80 60.51
6 50.37 61.37
7 50.54 61.89
8 48.90 61.45
9 50.17 61.80
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~ A a oy o Ay Y A '
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lasnnzainiuw
svezna SeazmImanddona e Sesazmsmanddonnie
(Fla) wlaennzaimunen anuasnnzarniul
1 53.64 64.62
2 54.88 65.55
3 57.66 67.98
4 58.09 68.02

5 58.49 68.46
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ANV SeazmImvnddona e Sesazmsmanddenale
(FaanSuneans) lasnnzaimuwlew aulasnnzain il
10 53.64 64.62
20 54.88 65.55
30 57.66 67.98
40 58.09 68.02
50 58.49 68.46

v A Y

H a a a v 9 o
msnwmnﬁ 7 ansnadsuuauNUTosazMsMIAddoN

nady (n5w) Souazmagiuadion
1 8.64
2 14.39
3 20.66
4 26.48
5 35.16
6 39.56
7 4424
8 52.10
9 53.24
10 54.34
11 55.16

12 55.86
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1:2 74.37 77.28
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1:4 87.16 90.37
1:5 93.97 95.61
1:6 98.22 99.01
1:7 98.27 99.09
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